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Abstract 
The strong relationship between energy consumption and economic growth is widely recognized. Most countries’ energy demand 
declined during the economic depression known as the Global Financial Crisis (GFC) of 2008–2009. The objective of the current 
study is to investigate the energy consumption and performance of Malaysia’s manufacturing sectors during the GFC. We 
applied the output multiplier approach, which is based on the input-output model. Two input-output tables of Malaysia covering 
2005 and 2010 were used. The results indicate significant changes in the output multipliers of the manufacturing sectors between 
2005 and 2010. Moreover, the energy-to-manufacturing sectors’ output multipliers also decreased during the GFC due to a 
decline in export-oriented industries during the crisis. The increasing importance of the manufacturing sector to the development 
of Malaysian trade resulted in a noticeable decrease in the consumption of each energy sector’s output, especially the electricity 
and gas sector. Based on the research findings, it is very important to have proper planning in manufacturing sector to reduce 
high import dependence, shortages of skilled labor, lack of competitiveness and limited indigenous technological capabilities. 
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1. Introduction 
In 2008-2009, the world experienced its worst financial and economic crisis since the Great Depression of the 
1930s. In 2009, global output contracted by 2%. Since then, the global economy has bounced back, due mainly to 
unprecedented coordinated actions by leading economies through fiscal and monetary measures. However, this 
recovery has been uneven and remains fragile. The economic crisis was preceded by food and fuel price hikes in 
2007 and 2008. Countries constituting the Commonwealth of Independent States (CIS) and those of Central and 
Eastern Europe (CEE) were the most severely affected; their gross domestic product (GDP) growth rates fell by an 
average of 15.2% between 2007 and 2009. The corresponding figures for Latin America and sub-Saharan Africa 
were 7.6% and 4.8%, respectively. Even in developing Asia, growth rate dropped by 4% between 2007 and 2009 
(UNCTAD, 2010). 
Mittal (2009) argued that the impact of volatile and high food prices, diminishing incomes and rising 
unemployment are slowing progress towards reducing hunger and improving nutrition. The sharp rise in global food 
and energy prices in 2007 and 2008 further undermined the welfare of the world’s poor, forcing more families to 
rely on underfunded public food assistance programmes, skip meals, consume less or substitute nutritious foods with 
cheaper, less healthful alternatives. Food-importing countries saw their import bills increase as a result of higher 
prices and higher transport energy costs passed on to consumers. 
The financial crisis began in the United States in 2007 and involved financial institutions in many Organizations 
for Economic Co-operation and Development (OECD) countries. Only when the crisis turned into a global economic 
recession were developing and emerging-market economies affected, mainly through trade channels and, in some 
cases, workers’ falling remittances. In many developing countries, the economic consequences of these indirect 
effects were as severe as the direct effects were on developed countries. The worldwide recession, the first since 
World War II, led to a reduction in world GDP of 0.6% in 2009. In the absence of countercyclical responses, the 
slump could have been much stronger. In 2009, global GDP growth was 5.8 percentage points lower than in 2007, 
and the downturn in emerging and developing countries was almost the same as in developed countries (IMF, 2010). 
Policy makers, traders and investors are trying to sort out the depth and duration of the recession, but the impact 
on the energy industry is immediately obvious. Oil prices have dropped by more than two-thirds since their peak in 
July 2008. With lower economic activity comes less demand for oil, and although the difference is not great, it is 
sufficient to completely reverse the market. The financial crisis is considered to have been instrumental in reducing 
energy consumption in the European Union (EU) and even in limiting the EU’s dependence on energy imports. 
However, the level, location and duration of this reduction is not yet clear and many are eagerly awaiting the 
European Commission’s next energy scenario projections and individual member country projections, which will 
take into account the impact of the financial crisis (European Commission, 2009). The United States Department of 
Agriculture (USDA) has also highlighted that cost-of-production surveys and forecasts show a doubling in prices of 
energy-intensive components of production, including fertilizer and fuel, as well as increased production costs for 
corn, soybeans and wheat of around 21.7% between 2002 and 2007 (Mitchell, 2008). 
As with most of the East and Southeast Asian economies, the impact of the global economic and financial crisis 
on Malaysia has been felt largely through a contraction in aggregate demand caused by a collapse in exports, either 
directly or indirectly, to the United States. The aim of the current study is to capture the effects of the energy decline 
during the crisis period in Malaysia due to shocks in the manufacturing sectors. The remainder of the paper is 
organized as follows: Section 2 provides an overview of the Malaysian economy during the crisis; Section 3 
summarizes past studies; the data sources and methodology used are presented in Section 4, with analysis of the 
results discussed in Section 5. Finally, the conclusions and policy suggestions are presented in Section 6. 
2. Malaysian Economy during the GFC 
The global financial crisis of 2008-2009 has had enormous consequences for the world economy due to a decline 
in overall exports of 20% in the first quarter of 2009 and most of the export-oriented sectors consisting of 
manufacturing industries (UNDP, 2010). Rasiah (2011) suggested that the process of structural change has resulted 
in a rise and fall in the share occupied by manufacturing in the GDP. This evidence shows that Malaysia is facing 
premature deindustrialization with a slowdown in manufacturing value-added. The intra-GDP sectoral changes 
exhibit the biggest contraction in manufacturing, with growth declining by 8.8% in the fourth quarter of 2008, 
17.6% in the first quarter of 2009 and 14.5% in the second quarter of 2009. Power and electricity and mining and 
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quarry were similarly affected during the period. Construction recovered slightly in the first two quarters of 2009, 
while agriculture recovered by 0.3% in the second quarter of 2009 (DOSM, 2007, 2008 and 2009). 
In the first quarter of 2009, world trade declined sharply by 28.6%, and this in turn affected exports from various 
regions, including Malaysia. It depicts the overall circumstances during GFC; Malaysia’s gross exports fell by 7.5% 
in the fourth quarter of 2008 and by 20% in the first quarter of 2009, partly due to the high import content 
(intermediate goods) of the goods exported. Although the trade balance improved to 15.6% in the first quarter of 
2007 from 12.1% in the fourth quarter of 2008, the combined decline in trade has led to a severe recession in the 
manufacturing sector (DOSM, 2007, 2008, and 2009). Despite the significant lower exports and production activity, 
firms undertook measures to reduce production costs, which resulted in less demand for energy in the industrial 
sector. These economic imbalances in production processes have shown a decline in final energy demand in the 
industrial sector.  The energy demand in Malaysian industries during the GFC demonstrates a fall in energy demand 
from 16,205kto to 14,312kto in 2008-2009. Due to the recovery process, the energy demand patterns continued to 
decline until 2011 (Energy Commission Malaysia, 2010). 
In developed markets, the contraction in manufacturing is steepest in the export-oriented sectors that are facing 
the full brunt of the collapse in demand. Consequently, the industrial production index of all export-oriented 
industries, except petroleum products, experienced a contraction in the first quarter of 2009. Textiles, wearing 
apparel and footwear plunged by 26.6% in the first quarter of 2009. Also, wood products and rubber products fell by 
27% and 22.8%, respectively. Large inward-oriented industries, such as chemicals, electronic equipment, electrical 
industry machinery, optical products and food and beverages, also contracted by 18.6%, 40.1%, 20.0%, 18.6% and 
15.9%, respectively (DOSM, 2007, 2008, 2009). 
3. Literature Review 
Despite extensive empirical work examining the role of energy in the growth process, mainstream theory of 
economic growth pays little attention to the contribution of energy or other natural resources in promoting and 
facilitating economic growth. Some studies have attempted to ascertain the impact of energy on the economic 
activities under different assumption scenarios within the growth model, whereas others have tried to identify the 
appropriate conditions for sustainable use of energy. 
Input-output analysis provides answers to a variety of questions (Raa, 2006). One major use of the input-output 
model is to assess the effect on an economy of changes in elements that are exogenous (e.g. household consumption, 
decision makers’ spending, gross fixed capital formation, exports) to the model of that economy. The technique for 
assessing the effect was first introduced by Wassily Leontief and later developed into many branches (Miller & 
Blair, 2009). According to Steenge (1990), input-output analysis derives its significance largely from the fact that it 
can readily measure the output multipliers of combined direct and indirect effects of a change in final demand. 
When the maximum total effects are the exclusive goal of planners’ spending, it would be rational to spend all the 
money in the sector whose output is the largest (Bekhet, 2011). 
The most frequently used types of multipliers are those that estimate the effects of exogenous changes on output, 
income, employment and value added. The notion of multipliers rests on the difference between the initial effect of 
an exogenous change and the total effects of that change (Miller & Blair, 2009). The multipliers approach developed 
by John Maynard Keynes, based on the earlier work of Richard F. Kahn, dealt with broad data aggregates. His 
multipliers were also highly aggregated. Aggregative multipliers are useful analytical tools but they do not 
demonstrate the details of how multiplier effects are worked out throughout the economy (Miernyk, 1965). 
Most countries’ energy demands declined during the economic depression of 2008-2009 when the worldwide 
economic crisis occurred. Kahrl and Roland-Holst (2009) documented that China has been the world’s most vibrant 
economy and its largest source of energy demand growth over the past two decades, accounting for more than one-
quarter of net growth in global primary energy consumption from 1980 to 2005. In the case of the Chinese economy, 
Yuan et al. (2010) argued that the GFC resulted in the Chinese economy suffering a decline in economic growth and 
energy consumption. The export-oriented economy led to the energy decline resulting from the slowdown in trade. 
In another study, Li et al. (2014) concluded that China suffered a serious export decline in the course of the crisis. 
However, structural decomposition analysis showed that energy consumption continued to increase in some sectors.  
Bekhet and Yasmin (2014) discussed the influence of the GFC on Malaysia’s trade and energy consumption. 
They analysed the effect of the Malaysian government’s stimulus plans for economic revival using an input-output 
model. Their results indicated that the drop in exports caused by the GFC led to a 13% decrease in GDP and a 16% 
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reduction in energy consumption. The stimulus packages led to 1.83% and 4.64% increases in economic growth and 
energy consumption, respectively.   
An extensive number of studies have been conducted on sectoral demand on the output of the energy sector (e.g., 
Mukhopadhyay, 2002; Bhattacharyya & Ussanarassamee, 2005; Karkacier & Goktolga, 2005; Ray & Reddy, 2007; 
Zhang & Wang, 2007; Mairet & Decellas, 2009). Most of these studies used aggregated sectoral data and 
implemented analyses such as index decomposition and econometric models of sectoral energy consumption 
(Okushimaa & Tamura, 2011; Ma, 2014; Jimenez & Mercado, 2014). The development efficiency and production 
perspective has also highlighted in Malaysia considering sector based analysis. It also brought new insights 
regarding sources of structural changes (Bekhet, 2009a, b; Bekhet, 2012; Bekhet & Yasmin, 2015).  
Multiple researchers have studied energy use and efficiency in manufacturing sectors using an input-output 
method (see Weber, 2009; Reddy & Ray; 2011; Okushimaa & Tamura, 2011; Bordigoni et al., 2012; Duflou et al., 
2012; Hammonda et al., 2012; Ma, 2014; Jimenez & Mercado, 2014).  Energy consumption has always been a 
central issue for sustainable economic assessment and planning. Different forms of energy analysis provide various 
insights for energy policy making. In this context, Chen and Chen (2015) elaborated the input-output energy 
analysis in the urban sector. Energy saving is also debated due to the high level of energy consumption in the 
industrial sector. Liu et al. (2014) focused on the US and Chinese economies in the context of direct and indirect 
energy use. Various studies exist on this issue due to huge challenges in the presence of the global energy sector 
(see, Olanrewaju et al., 2013; Olanrewaju & Jimoh, 2014; Zhang & Da, 2015).  
Shuja’ et al. (2008) mentioned the role of key sectors in the Malaysian economy. Furthermore, Bekhet (2010) 
concluded that rank correlation coefficients between forward and backward indices are not significant and very 
weak in 1983-2000. Bekhet and Abdullah (2012) investigated energy use in agriculture sector. They have further 
discussed the energy consumption in the Malaysian transportation sector and concluded that this sector has 
increasing energy demand (Bekhet & Abdullah, 2013). 
This study extends previous work in the following ways. First, the contribution of the energy sector during the 
global economic crisis (2007–2010) is discussed because few studies have been undertaken in this context. Second, 
the research period of this study is within the time span of the global economic crisis, which is a key factor in 
economic adjustment outside Malaysia that has not been researched in detail. More attention should be given to the 
factors that have changed in the crisis. Third, the manufacturing sectors that exhibited dramatic changes in energy 
use are investigated with regards to whether they support policy implications. Based on the literature above the main 
objective of this study is to highlight the changes in the energy and manufacturing sectors’ output multipliers during 
GFC. 
4. Data Sources and Methodology  
This study uses secondary data from Malaysia’s input-output tables published by the Department of Statistics 
Malaysia (DOSM). DOSM published seven input-output tables of Malaysia for the 1978-2014 period. The latest, for 
2010, was published in mid-2014. The current study has selected the latest two tables (i.e. 2005 and 2010) for 
consistency in types of energy-related sectors available in these tables. The tables reflect the Malaysian economy 
before and during the rehabilitation period of the GFC. In other words, tables published for 1978, 1983, 1987 and 
2000 were ignored. For the purpose of consistency and comparability of data, especially in the manufacturing and 
energy sectors, these tables were aggregated into 44 similar sectors. Among these sectors, three sectors are related to 
energy: (a) crude oil, natural gas and coal, (b) petrol and coal industries and (c) electricity and gas. Since the 
researchers aim to investigate performance of the manufacturing sector and its energy consumption, each energy 
sector was treated separately.  
Input-output multipliers are used to measure the total impact on all industries in an economy of changes in 
demand for the output of any one industry. They describe average effects, not marginal effects, and thus do not take 
into account economies of scale, unused capacity or technological change. The multipliers are derived from the 
input-output tables by using the technical coefficient (A) and Leontief inverse (I-A)-1. Technological change does 
not occur very rapidly in most industries, so it is possible to obtain reasonable results for the latest year even though 
the most recent input-output tables may be a few years old. The various multipliers generally remain fairly stable 
over time. The standard input-output model used to calculate multipliers is the demand-side input-output model, 
which is driven by demand for its outputs. The model assumes that in any particular year fixed amounts of given 
inputs are required to produce a given output. 
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This research employs a method based on Leontief’s input-output framework (e.g. Leontief, 1966; Miller & 
Blair, 2009) where the structure of an economy is analysed in terms of connectedness among production sectors. For 
the simple output multiplier, the total production is the direct and indirect output effect, obtained from a model in 
which households are exogenous. The initial output effect on the economy is defined as the initial RM’s worth of 
sector j output needed to satisfy the additional final demand. Then, formally, the output multiplier is the ratio of the 
direct and indirect effect to the initial effect alone. These output multipliers differ from those for the Keynesian 
system. This is because we can generate a multiplier for each sector based solely on the effects of inter-industry 
trading without household spending being involved.  
Generally, the input-output model illustrates the transactions among economic sectors. The model is described 
through the use of a system of linear equations which denote that everything produced by a sector is purchased and 
consumed by the other sectors as inputs or by consumers as final demand. In a matrix notation, this system of linear 
equation is shown in equation (1). 
1( )x I A f                                                                                                                                                        (1) 
where x is a column vector of output; f is a column vector of final demand (private consumption, government 
consumption, exports and GFCF); I is an identity matrix of order n*n; A is an input coefficient matrix of order n*n; 
and (I–A)–1 is a Leontief inverse matrix of order n*n – a matrix of sector-to-sector multipliers with household 
exogenous. Equation (1) is the solution of the input-output model used for different purposes.  
Output multipliers are simply the column sums of the (I–A)–1 matrix (Miller & Blair, 2009). This matrix is also 
known as the input requirement matrix as it shows the input requirements for a unit increase in the final demand for 
a given industry (Claus, 2002). The elements of (I–A)–1 represent the increase in output of the ith industry to supply 
the inputs required for a unit of final demand in the jth industry (Bekhet, 2010). An output multiplier of sector j is 
defined as the total value of production in all sectors of the economy that is necessary to satisfy a dollar’s worth of 
final demand for sector j’s output (Miller & Blair, 2009). For example, the output multiplier of manufacturing 
indicates the total value of production in all sectors in Malaysia that is necessary to satisfy each RM1 worth of final 
demand (e.g. government consumption) for manufacturing. A change in any sector j’s output resulting from an RM1 
change in its final demand, f, is formalised as in equation (2). 
1( )x I A f'   '                                                                                                                                                  (2) 
Equation (2) shows that the amount of change in sector j’s output (Δx) resulting from an additional RM1 worth 
of final demand for its output (Δf) is determined by the (I–A)–1 matrix, which contains the multipliers. Based on the 
(I–A)–1, the current research measured the direct, indirect and total output multipliers of the energy and 
manufacturing sectors in Malaysia. The simple output multipliers were found from an input-output model that is 
close with respect to household as an exogenous variable. For example, if RM1 additional demand for 
manufacturing sectors generates RM2 additional gross output of the Malaysian economy, then the simple output 
multiplier relating to these sectors is equal to 2. In other words, if the simple output multiplier of the manufacturing 
sector is 2, then for each RM1 additional demand for manufacturing, industries would generate RM2 worth of 
additional gross output within the economy. The important thing here is that the addition to gross output is not only 
within the manufacturing sector but also among all other sectors that supply inputs to provide manufacturing goods. 
The total output multiplier takes into consideration all these direct and indirect effects generated due to the first 
round of spending. The simple output multiplier, mj, for each sector in an economy is formalised in equation (3). 
1
1
( )
n
j
i
m I A 
 
 ¦                                                                                                                                                     (3) 
5. Results Analysis 
Table 1 shows the direct and indirect output multipliers for 2005 and 2010. The output multipliers for the 
manufacturing and energy sectors in 2010 versus 2005 reveal a decrease in output direct and indirect effects. It 
further justifies looking at the differences between 2005 and 2010 technology represented as change in direct output 
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multiplier (∆D) and indirect output multiplier (∆ID) values, which display negative change in both cases. 
 
Table 1: Direct and Indirect Output Multipliers Effect. 
  
  DIRECT EFFECT INDIRECT EFFECT 
No. SECTORS 2005 2010 ∆D 2005 2010 ∆ID 
1.         Agriculture   products 0.35786 0.13694 -0.22093 1.27948 1.10325 -0.17623 
2.         Rubber  0.22031 0.28517 0.06486 1.17977 1.24633 0.06656 
3.         Oil palm products 0.30065 0.17119 -0.12946 1.23034 1.14347 -0.08687 
4.         Livestock 0.46320 0.44045 -0.02275 1.38203 1.34556 -0.03648 
5.         Forestry and logging 0.14073 0.57283 0.43209 1.12974 1.52234 0.39260 
6.         Fishing 0.38340 0.47365 0.09025 1.29480 1.34906 0.05426 
7.         Crude oil and Gas  0.16399 0.10608 -0.05792 1.14247 1.07611 -0.06636 
8.         Mining 0.54217 0.18413 -0.35804 1.44486 1.12996 -0.31489 
9.         Food Processing 0.58300 0.49455 -0.08845 1.52892 1.38580 -0.14312 
10.      Oils and Fats  0.81556 0.89770 0.08214 1.93357 1.74286 -0.19071 
11.      Animal Feeds  0.38600 0.44511 0.05910 1.41975 1.38422 -0.03553 
12.      Beverages and Tobacco Production 0.51638 0.38359 -0.13279 1.47858 1.28505 -0.19354 
13.      Textile Products 0.53939 0.46489 -0.07450 1.51967 1.35246 -0.16722 
14.      Wearing Apparel and  leather 0.39515 0.34524 -0.04991 1.37029 1.25440 -0.11589 
15.      Wood and Wood Products  0.55254 0.62844 0.07591 1.43787 1.61268 0.17481 
16.      Printing and Publishing Products 0.44025 0.38418 -0.05607 1.39664 1.34584 -0.05080 
17.      Petroleum 0.68854 0.57124 -0.11730 1.39664 1.13707 -0.25957 
18.      Industrial Chemical & Chemical prod. 0.48263 0.50201 0.01939 1.50063 1.43210 -0.06853 
19.      Rubber Products 0.66551 0.68221 0.01670 1.86746 1.74222 -0.12524 
20.      Plastic Products 0.43309 0.49102 0.05793 1.39219 1.41225 0.02006 
21.      Glass 0.43414 0.51748 0.08334 1.43273 1.38248 -0.05024 
22.      Cement 0.52896 0.59093 0.06197 1.56563 1.38804 -0.17759 
23.      Non metallic Mineral products 0.58634 0.72135 0.13501 1.56462 1.54622 -0.01840 
24.      Basic  and Fabricated Metal Products 0.50580 0.42890 -0.07690 1.48343 1.31560 -0.16783 
25.      Machinery and  Equipment 0.30088 0.24864 -0.05224 1.24570 1.17414 -0.07156 
26.      Electrical and Electronic Machinery 0.44075 0.19973 -0.24102 1.35420 1.14231 -0.21189 
27.      Medical Devices Industry 0.42252 0.36172 -0.06080 1.32936 1.27908 -0.05028 
28.      Transport  equipment 0.49876 0.42911 -0.06965 1.44556 1.32023 -0.12533 
29.      Other manufacturing 0.36145 0.31195 -0.04950 1.29432 1.19926 -0.09506 
30.      Electricity and Gas 0.55642 0.34799 -0.20843 1.57619 1.20898 -0.36721 
31.      Water work and waste management 0.32873 0.31383 -0.01491 1.28153 1.20957 -0.07196 
32.       Building and Construction 0.48328 0.53059 0.04731 1.47044 1.45215 -0.01829 
33.      Wholesale and Retail Trade 0.29663 0.32463 0.02799 1.25367 1.27144 0.01776 
34.      Accommodation 0.56596 0.49436 -0.07160 1.55155 1.50818 -0.04337 
35.      Transport services 0.63666 0.50082 -0.13584 1.68278 1.38183 -0.30095 
36.      Communication 0.43926 0.50628 0.06702 1.37668 1.44901 0.07233 
37.      Financial Services and Insurance 0.48099 0.46036 -0.02063 1.43400 1.37817 -0.05583 
38.      Real estate and Ownership dwelling 0.33309 0.33849 0.00540 1.22175 1.23942 0.01767 
39.      Administrative and Support  Services 0.16396 0.45698 0.29302 1.13747 1.36760 0.23013 
40.      Professional Activities 0.26312 0.19897 -0.06415 1.21679 1.13592 -0.08087 
41.      Education 0.28693 0.16320 -0.12373 1.23039 1.10524 -0.12515 
42.      Health 0.50689 0.29876 -0.20813 1.45688 1.25951 -0.19737 
43.      Amusement and Recreational Services 0.60549 0.48984 -0.11565 1.73173 1.36050 -0.37123 
44.      Other Services 0.49336 0.33608 -0.15728 1.44135 1.25892 -0.18244 
Note: Note: All the values were computed from equation (3). 
Source: DOSM, input-output tables of 2005 and 2010, Malaysia. 
The oil and fats and animal feeds sectors show a positive direct output multiplier change but display a negative 
indirect output multiplier change. This suggests that these sectors’ output was indirectly affected during the crisis 
period. Manufacturing sectors (e.g. beverages and tobacco, textiles, printing products, electrical machinery, medical 
device industry and other manufacturing) have negative direct and indirect output multipliers. 
Furthermore, the changed performance of the manufacturing sectors has resulted in decreasing energy 
consumption. Table 2 shows that all the energy sectors’ output multipliers to manufacturing sectors decreased over 
the 2005-2010 period. These values indicate that the impacts of the GFC on each energy sector output resulted from 
additional RM1 final demand on manufacturing output in the respective years. It is also consistent with the fact that 
there was less productivity in manufacturing processes during the GFC. Also, the manufacturing sectors’ multipliers 
for all energy sources depict a decrease from 2005 to 2010 due to a decline in export-oriented industries. 
185 Hussain Ali Bekhet et al. /  Procedia Economics and Finance  35 ( 2016 )  179 – 188 
Furthermore, it is obvious that the industrial sector relies heavily on the energy sectors. Thus, their decline in 
productivity has resulted in a decline in all energy sectors, but the electricity and gas sector is the most heavily 
affected. 
 
Table 2: Output multipliers of energy sectors. 
2005 2010 
 
 
No.                SECTORS 
Crude oil 
and Gas 
Petroleum 
Electricity 
& Gas 
Crude oil 
and Gas 
Petroleum 
Electricity 
& Gas 
1. Agriculture   products 0.00110 0.00234 0.00128 0.00006 0.00010 0.00016 
2. Rubber 0.00057 0.00121 0.00066 0.00004 0.00006 0.00014 
3. Oil palm products 0.00370 0.00848 0.00450 0.00125 0.00214 0.00144 
4. Livestock 0.00145 0.00321 0.00174 0.00006 0.00012 0.00011 
5. Forestry and logging 0.00125 0.00274 0.00164 0.00058 0.00079 0.00089 
6. Fishing 0.00074 0.00158 0.00085 0.00011 0.00019 0.00023 
7. Crude oil and Gas 1.02662 0.46196 0.15223 1.02411 0.52678 0.04376 
8. Mining 0.00140 0.00218 0.02483 0.00124 0.00107 0.01955 
9. Food Processing 0.00234 0.00499 0.00272 0.00028 0.00048 0.00051 
10. Oils and Fats 0.00855 0.01989 0.01051 0.00251 0.00408 0.00244 
11. Animal Feeds 0.00100 0.00215 0.00116 0.00002 0.00005 0.00004 
12. Beverages and Tobacco Production 0.00139 0.00286 0.00155 0.00005 0.00007 0.00020 
13. Textile Products 0.00106 0.00209 0.00118 0.00006 0.00010 0.00011 
14. Wearing Apparel and  leather 0.00075 0.00160 0.00098 0.00009 0.00011 0.00013 
15. Wood and Wood Products 0.00451 0.00924 0.00632 0.00125 0.00161 0.00181 
16. Printing and Publishing Products 0.00080 0.00164 0.00227 0.00059 0.00071 0.00221 
17. Petroleum 0.05720 1.16218 0.36579 0.02866 1.02485 0.08486 
18. Industrial Chemical & Chemical prod. 0.01108 0.04467 0.02036 0.01363 0.01341 0.00452 
19. Rubber Products 0.00442 0.00936 0.00546 0.00070 0.00106 0.00250 
20. Plastic Products 0.00279 0.00620 0.00367 0.00065 0.00097 0.00066 
21. Glass 0.00034 0.00070 0.00046 0.00057 0.00037 0.00021 
22. Cement 0.00149 0.00518 0.00322 0.00080 0.00067 0.00038 
23. Non metallic Mineral products 0.00122 0.00189 0.00217 0.00111 0.00092 0.00063 
24. Basic  and Fabricated Metal Products 0.00917 0.01854 0.03478 0.01674 0.00979 0.00991 
25. Machinery and  Equipment 0.01111 0.01912 0.01039 0.00113 0.00079 0.00637 
26. Electrical and Electronic Machinery 0.02779 0.05700 0.03114 0.00086 0.00074 0.00270 
27. Medical Devices Industry 0.00017 0.00036 0.00020 0.00001 0.00001 0.00004 
28. Transport  equipment 0.00599 0.01192 0.00678 0.00151 0.00184 0.00187 
29. Other manufacturing 0.00201 0.00491 0.00291 0.00159 0.00153 0.00193 
30. Electricity and Gas 0.00291 0.01181 1.21510 0.00252 0.00517 1.17131 
31. Water work and waste management 0.00290 0.00392 0.03723 0.00065 0.00096 0.00636 
32. Building and Construction 0.00693 0.00553 0.01698 0.00837 0.00452 0.00084 
33. Wholesale and Retail Trade 0.04910 0.09468 0.05392 0.01907 0.04285 0.03608 
34. Accommodation 0.00173 0.00373 0.00521 0.00112 0.00149 0.00271 
35. Transport services 0.02174 0.04330 0.03514 0.01436 0.01683 0.01378 
36. Communication 0.00869 0.01629 0.02095 0.00462 0.00488 0.01522 
37. Financial Services and Insurance 0.00887 0.01917 0.01977 0.02338 0.02735 0.06051 
38. Real estate and Ownership dwelling 0.00200 0.00377 0.00424 0.00120 0.00165 0.00255 
39. Administrative and Support  Service  0.00135 0.00174 0.00863 0.00189 0.00318 0.01414 
40. Professional Activities 0.00610 0.00643 0.00519 0.00437 0.00367 0.04167 
41. Education 0.00036 0.00042 0.00079 0.00001 0.00001 0.00002 
42. Health 0.00006 0.00012 0.00014 0.00020 0.00023 0.00051 
43. Amusement and Recreational Services 0.00019 0.00028 0.00086 0.00009 0.00008 0.00080 
44. Other Services 0.00152 0.00380 0.00671 0.00008 0.00007 0.00015 
1.30646 2.08518 2.13261 1.18219 1.70831 1.55697 
Note: Note: All the values were computed from equation (3). 
Source: DOSM, input-output tables of 2005 and 2010, Malaysia. 
Table 3 shows significant changes in the ranking of sectors between 2005 and 2010. The table shows that due to 
the GFC’s effect on the Malaysian economy most of the sectors display negative performance. There is also a 
change in sectoral ranking depicting the output structural change during the crisis. The negative ranks show a 
decline in the performance of these sectors (i.e. agriculture, palm oil, mining, and food processing, beverages and 
tobacco production). It has also justified that all three energy sectors (crude oil, petroleum and electricity and gas) 
have a negative ranking during the GFC. 
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Table 3: Total output multipliers effect of GFC and ranking sectors. 
No.                           SECTORS 
2005 2010  
∆R 
=R1-R2 
 
GFC effect 
Total Output 
Multipliers Before 
Crisis  
Rank 
(R1) 
Total Output 
Multipliers After 
Crisis  
Rank 
(R2) 
1. Agriculture   products 1.63735 33 1.24019 43 -10 − 
2. Rubber 1.40008 41 1.53150 34 7 Ε 
3. Oil palm products 1.53099 38 1.31466 40 -2 − 
4. Livestock 1.84523 23 1.78601 21 2 Ε 
5. Forestry and logging 1.27047 44 2.09517 5 39 Ε 
6. Fishing 1.67820 31 1.82272 19 12 Ε 
7. Crude oil and Gas 1.30646 42 1.18219 44 -2 − 
8. Mining 1.98703 15 1.31410 41 -26 − 
9. Food Processing 2.11193 8 1.88035 14 -6 − 
10. Oils and Fats 2.74913 1 2.64056 1 0 0 
11. Animal Feeds 1.80576 27 1.82933 17 10 Ε 
12. Beverages and Tobacco Production 1.99496 12 1.66864 26 -14 − 
13. Textile Products 2.05906 11 1.81735 20 -9 − 
14. Wearing Apparel and  leather 1.76545 29 1.59964 28 1 − 
15. Wood and Wood Products 1.99041 13 2.24112 4 9 Ε 
16. Printing and Publishing Products 1.83689 24 1.73002 24 0 0 
17. Petroleum 2.08518 10 1.70831 25 -15 − 
18. Industrial Chemical & Chemical prod. 1.98326 16 1.93411 10 6 Ε 
19. Rubber Products 2.53297 2 2.42443 2 0 0 
20. Plastic Products 1.82528 25 1.90327 11 14 Ε 
21. Glass 1.86686 22 1.89997 12 10 Ε 
22. Cement 2.09459 9 1.97896 8 1 Ε 
23. Non metallic Mineral products 2.15096 5 2.26757 3 2 Ε 
24. Basic and Fabricated Metal Prod. 1.98923 14 1.74450 23 -9 − 
25. Machinery and  Equipment 1.54658 37 1.42278 37 0 0 
26. Electrical and Electronic Machinery 1.79495 28 1.34204 38 -10 − 
27. Medical Devices Industry 1.75189 30 1.64080 27 3 Ε 
28. Transport  equipment 1.94433 19 1.74934 22 -3 − 
29. Other manufacturing 1.65577 32 1.51121 36 -4 − 
30. Electricity and Gas 2.13261 6 1.55697 33 -27 − 
31. Water work and waste management 1.61026 34 1.52340 35 -1 − 
32. Building and Construction 1.95372 18 1.98274 7 11 Ε 
33. Wholesale and Retail Trade 1.55031 36 1.59606 29 7 Ε 
34. Accommodation 2.11751 7 2.00254 6 1 − 
35. Transport services 2.31944 4 1.88265 13 -9 − 
36. Communication 1.81594 26 1.95529 9 17 Ε 
37. Financial Services and Insurance 1.91499 21 1.83853 16 5 Ε 
38. Real estate and Ownership dwelling 1.55483 35 1.57790 31 4 Ε 
39. Administrative and Support  Service 1.30143 43 1.82458 18 25 Ε 
40. Professional Activities 1.47991 40 1.33489 39 1 − 
41. Education 1.51732 39 1.26844 42 -3 − 
42. Health 1.96377 17 1.55828 32 -15 − 
43. Amusement and Recreational Services 2.33722 3 1.85034 15 -12 − 
44. Other Services 1.93471 20 1.59500 30 -10 − 
 
Based on Table 3, we can summarize the structural change into three groups: group A with a positive effect (+), 
group B with a negative effect (-) and group C with a neutral effect (0). However, from a total of 44 sectors, around 
22 have a negative ranking, which means that 50% of the sectors is still under the influence of the GFC, including 
most of the manufacturing sectors, textile products, wearing apparel and leather and basic fabricated metal products, 
while 40% shows the influence of the rehabilitation process, such as forestry and logging, fishing, wood products, 
plastic products, glass and cement. This shows the importance of careful future planning for these sectors and the 
Malaysian economy. These sectors should receive more attention and effort because they are highly important in the 
domestic economy. This result confirms previous studies (Rasiah, 2009; Bekhet, 2009; Bekeht and Abdullah, 2010; 
Yuan et al., 2010; Bekhet, 2013; Bekhet & Yasmin, 2014). Fully 10% of the overall sectors, including oil and fats, 
printing and publishing, rubber products and equipment, show no effects of the GFC.  
 
187 Hussain Ali Bekhet et al. /  Procedia Economics and Finance  35 ( 2016 )  179 – 188 
Table 4: Total output multipliers effect of GFC and group ranking sectors. 
  Sectors   
 Group A (-) Group B (+) Group C (0) Total 
44 Sectors 22 18 4 44 
Percentage Effect (%) 50% 40% 10% 100% 
6. Conclusion and Policy Implications 
The results of this study provide further evidence that the GFC has had a significant effect on export-oriented 
manufacturing sectors and resulted in energy consumption reductions. It further highlighted that the manufacturing 
sectors’ multipliers for all energy sources depict a decrease from 2005 to 2010 around 50% due to a decline in 
economic activities. It is fact, that there is close relationship between economic growth and energy consumption. 
Due to this fact it has verified in current study that energy is an important input in production process. Any external 
shock like GFC not only affects the growth pattern but also brought significant changes in energy utilisation. 
Furthermore, GFC has highlighted the urgent need for Malaysia to restructure its economy to stimulate a shift 
towards a high income and high value-added economy and society. In this aspect it is important to use the 
Schumpeterian-type ‘creative destruction’ cycle like in Korea and Japan to catch up and leapfrog in critical high 
technology industries, such as electronics and automobiles (Amsden, 1989). Similarly, human capital is another 
enabler that needs to be strengthened in Malaysia in order to achieve the economic restructuring it needs in 
manufacturing.  
Recently, there is a dynamic change in the structure of the Malaysian economy and the impact of changes in the 
technical relations of production has also displayed (Bekhet and Yasmin, 2015). There are various measures in 
accelerating the widespread diffusion and application of technology; and building competence in key emerging 
sectors in Malaysia. A study by Shapira et al. (2006) suggested that in the Malaysian manufacturing sectors; there is 
lack of innovation. This has explained by Hobday (2003) who noticed that progress in technology transfer in 
manufacturing in Asian countries is supports export led growth but R&D is still lacking in manufacturing sectors. 
He suggested that some paths and patterns of development need to be identified and created that build upon the 
distinctive resources of individual developing countries.  
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